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plants subject to the emissions limita-
tions in § 60.102a(f) are defined as speci-
fied in paragraphs (b)(1) through (3) of 
this section. NOTE: Determine all aver-
ages as the arithmetic average of the 
applicable 1-hour averages, e.g., deter-
mine the rolling 12-hour average as the 
arithmetic average of 12 contiguous 1- 
hour averages. 

(1) All 12-hour periods during which 
the average concentration of SO2 as 
measured by the SO2 continuous moni-
toring system required under para-
graph (a)(1) of this section exceeds the 
applicable emission limit (dry basis, 
zero percent excess air); or 

(2) All 12-hour periods during which 
the average concentration of reduced 
sulfur (as SO2) as measured by the re-
duced sulfur continuous monitoring 
system required under paragraph (a)(2) 
of this section exceeds the applicable 
emission limit; or 

(3) All 12-hour periods during which 
the average concentration of H2S as 
measured by the H2S continuous moni-
toring system required under para-
graph (a)(2) of this section exceeds the 
applicable emission limit (dry basis, 0 
percent excess air). 

§ 60.107a Monitoring of emissions and 
operations for fuel gas combustion 
devices and flares. 

(a) Fuel gas combustion devices subject 
to SO2 or H2S limit and flares subject to 
H2S concentration requirements. The 
owner or operator of a fuel gas combus-
tion device that is subject to 
§ 60.102a(g)(1) and elects to comply with 
the SO2 emission limits in 
§ 60.102a(g)(1)(i) shall comply with the 
requirements in paragraph (a)(1) of this 
section. The owner or operator of a fuel 
gas combustion device that is subject 
to § 60.102a(g)(1) and elects to comply 
with the H2S concentration limits in 
§ 60.102a(g)(1)(ii) or a flare that is sub-
ject to the H2S concentration require-
ment in § 60.103a(h) shall comply with 
paragraph (a)(2) of this section. 

(1) The owner or operator of a fuel 
gas combustion device that elects to 
comply with the SO2 emissions limits 
in § 60.102a(g)(1)(i) shall install, oper-
ate, calibrate and maintain an instru-
ment for continuously monitoring and 
recording the concentration (dry basis, 
0-percent excess air) of SO2 emissions 

into the atmosphere. The monitor 
must include an O2 monitor for cor-
recting the data for excess air. 

(i) The owner or operator shall in-
stall, operate, and maintain each SO2 
monitor according to Performance 
Specification 2 of appendix B to part 60. 
The span value for the SO2 monitor is 
50 ppm SO2. 

(ii) The owner or operator shall con-
duct performance evaluations for the 
SO2 monitor according to the require-
ments of § 60.13(c) and Performance 
Specification 2 of appendix B to part 60. 
The owner or operator shall use Meth-
ods 6, 6A, or 6C of appendix A–4 to part 
60 for conducting the relative accuracy 
evaluations. The method ANSI/ASME 
PTC 19.10–1981, ‘‘Flue and Exhaust Gas 
Analyses,’’ (incorporated by ref-
erence—see § 60.17) is an acceptable al-
ternative to EPA Method 6 or 6A of ap-
pendix A–4 to part 60. Samples taken 
by Method 6 of appendix A–4 to part 60 
shall be taken at a flow rate of approxi-
mately 2 liters/min for at least 30 min-
utes. The relative accuracy limit shall 
be 20 percent or 4 ppm, whichever is 
greater, and the calibration drift limit 
shall be 5 percent of the established 
span value. 

(iii) The owner or operator shall in-
stall, operate, and maintain each O2 
monitor according to Performance 
Specification 3 of appendix B to part 60. 
The span value for the O2 monitor must 
be selected between 10 and 25 percent, 
inclusive. 

(iv) The owner or operator shall con-
duct performance evaluations for the 
O2 monitor according to the require-
ments of § 60.13(c) and Performance 
Specification 3 of appendix B to part 60. 
The owner or operator shall use Meth-
ods 3, 3A, or 3B of appendix A–2 to part 
60 for conducting the relative accuracy 
evaluations. The method ANSI/ASME 
PTC 19.10–1981, ‘‘Flue and Exhaust Gas 
Analyses,’’ (incorporated by ref-
erence—see § 60.17) is an acceptable al-
ternative to EPA Method 3B of appen-
dix A–2 to part 60. 

(v) The owner or operator shall com-
ply with the applicable quality assur-
ance procedures in appendix F to part 
60, including quarterly accuracy deter-
minations for SO2 monitors, annual ac-
curacy determinations for O2 monitors, 
and daily calibration drift tests. 
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(vi) Fuel gas combustion devices hav-
ing a common source of fuel gas may 
be monitored at only one location (i.e., 
after one of the combustion devices), if 
monitoring at this location accurately 
represents the SO2 emissions into the 
atmosphere from each of the combus-
tion devices. 

(2) The owner or operator of a fuel 
gas combustion device that elects to 
comply with the H2S concentration 
limits in § 60.102a(g)(1)(ii) or a flare 
that is subject to the H2S concentra-
tion requirement in § 60.103a(h) shall in-
stall, operate, calibrate and maintain 
an instrument for continuously moni-
toring and recording the concentration 
by volume (dry basis) of H2S in the fuel 
gases before being burned in any fuel 
gas combustion device or flare. 

(i) The owner or operator shall in-
stall, operate and maintain each H2S 
monitor according to Performance 
Specification 7 of Appendix B to part 
60. The span value for this instrument 
is 300 ppmv H2S. 

(ii) The owner or operator shall con-
duct performance evaluations for each 
H2S monitor according to the require-
ments of § 60.13(c) and Performance 
Specification 7 of appendix B to part 60. 
The owner or operator shall use Meth-
od 11, 15, or 15A of appendix A–5 to part 
60 or Method 16 of appendix A–6 to part 
60 for conducting the relative accuracy 
evaluations. The method ANSI/ASME 
PTC 19.10–1981, ‘‘Flue and Exhaust Gas 
Analyses,’’ (incorporated by ref-
erence—see § 60.17) is an acceptable al-
ternative to EPA Method 15A of appen-
dix A–5 to part 60. 

(iii) The owner or operator shall com-
ply with the applicable quality assur-
ance procedures in appendix F to part 
60 for each H2S monitor. 

(iv) Fuel gas combustion devices or 
flares having a common source of fuel 
gas may be monitored at only one loca-
tion, if monitoring at this location ac-
curately represents the concentration 
of H2S in the fuel gas being burned in 
the respective fuel gas combustion de-
vices or flares. 

(v) The owner or operator of a flare 
subject to § 60.103a(c) through (e) may 
use the instrument required in para-
graph (e)(1) of this section to dem-
onstrate compliance with the H2S con-
centration requirement in § 60.103a(h) if 

the owner or operator complies with 
the requirements of paragraph (e)(1)(i) 
through (iv) and if the instrument has 
a span (or dual span, if necessary) capa-
ble of accurately measuring concentra-
tions between 20 and 300 ppmv. If the 
instrument required in paragraph (e)(1) 
of this section is used to demonstrate 
compliance with the H2S concentration 
requirement, the concentration di-
rectly measured by the instrument 
must meet the numeric concentration 
in § 60.103a(h). 

(vi) The owner or operator of modi-
fied flare that meets all three criteria 
in paragraphs (a)(2)(vi)(A) through (C) 
of this section shall comply with the 
requirements of paragraphs (a)(2)(i) 
through (v) of this section no later 
than November 11, 2015. The owner or 
operator shall comply with the ap-
proved alternative monitoring plan or 
plans pursuant to § 60.13(i) until the 
flare is in compliance with require-
ments of paragraphs (a)(2)(i) through 
(v) of this section. 

(A) The flare was an affected facility 
subject to subpart J of this part prior 
to becoming an affected facility under 
§ 60.100a. 

(B) The owner or operator had an ap-
proved alternative monitoring plan or 
plans pursuant to § 60.13(i) for all fuel 
gases combusted in the flare. 

(C) The flare did not have in place on 
or before September 12, 2012 an instru-
ment for continuously monitoring and 
recording the concentration by volume 
(dry basis) of H2S in the fuel gases that 
is capable of complying with the re-
quirements of paragraphs (a)(2)(i) 
through (v) of this section. 

(3) The owner or operator of a fuel 
gas combustion device or flare is not 
required to comply with paragraph 
(a)(1) or (2) of this section for fuel gas 
streams that are exempt under 
§§ 60.102a(g)(1)(iii) or 60.103a(h) or, for 
fuel gas streams combusted in a proc-
ess heater, other fuel gas combustion 
device or flare that are inherently low 
in sulfur content. Fuel gas streams 
meeting one of the requirements in 
paragraphs (a)(3)(i) through (iv) of this 
section will be considered inherently 
low in sulfur content. 

(i) Pilot gas for heaters and flares. 
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(ii) Fuel gas streams that meet a 
commercial-grade product specifica-
tion for sulfur content of 30 ppmv or 
less. In the case of a liquefied petro-
leum gas (LPG) product specification 
in the pressurized liquid state, the gas 
phase sulfur content should be evalu-
ated assuming complete vaporization 
of the LPG and sulfur containing-com-
pounds at the product specification 
concentration. 

(iii) Fuel gas streams produced in 
process units that are intolerant to 
sulfur contamination, such as fuel gas 
streams produced in the hydrogen 
plant, catalytic reforming unit, 
isomerization unit, and HF alkylation 
process units. 

(iv) Other fuel gas streams that an 
owner or operator demonstrates are 
low-sulfur according to the procedures 
in paragraph (b) of this section. 

(4) If the composition of an exempt 
fuel gas stream changes, the owner or 
operator must follow the procedures in 
paragraph (b)(3) of this section. 

(b) Exemption from H2S monitoring re-
quirements for low-sulfur fuel gas 
streams. The owner or operator of a fuel 
gas combustion device or flare may 
apply for an exemption from the H2S 
monitoring requirements in paragraph 
(a)(2) of this section for a fuel gas 
stream that is inherently low in sulfur 
content. A fuel gas stream that is dem-
onstrated to be low-sulfur is exempt 
from the monitoring requirements of 
paragraphs (a)(1) and (2) of this section 
until there are changes in operating 
conditions or stream composition. 

(1) The owner or operator shall sub-
mit to the Administrator a written ap-
plication for an exemption from moni-
toring. The application must contain 
the following information: 

(i) A description of the fuel gas 
stream/system to be considered, includ-
ing submission of a portion of the ap-
propriate piping diagrams indicating 
the boundaries of the fuel gas stream/ 
system and the affected fuel gas com-
bustion device(s) or flare(s) to be con-
sidered; 

(ii) A statement that there are no 
crossover or entry points for sour gas 
(high H2S content) to be introduced 
into the fuel gas stream/system (this 
should be shown in the piping dia-
grams); 

(iii) An explanation of the conditions 
that ensure low amounts of sulfur in 
the fuel gas stream (i.e., control equip-
ment or product specifications) at all 
times; 

(iv) The supporting test results from 
sampling the requested fuel gas stream/ 
system demonstrating that the sulfur 
content is less than 5 ppm H2S. Sam-
pling data must include, at minimum, 2 
weeks of daily monitoring (14 grab 
samples) for frequently operated fuel 
gas streams/systems; for infrequently 
operated fuel gas streams/systems, 
seven grab samples must be collected 
unless other additional information 
would support reduced sampling. The 
owner or operator shall use detector 
tubes (‘‘length-of-stain tube’’ type 
measurement) following the ‘‘Gas Proc-
essors Association Standard 2377–86, 
Test for Hydrogen Sulfide and Carbon 
Dioxide in Natural Gas Using Length of 
Stain Tubes,’’ 1986 Revision (incor-
porated by reference—see § 60.17), with 
ranges 0–10/0–100 ppm (N = 10/1) to test 
the applicant fuel gas stream for H2S; 
and 

(v) A description of how the 2 weeks 
(or seven samples for infrequently op-
erated fuel gas streams/systems) of 
monitoring results compares to the 
typical range of H2S concentration 
(fuel quality) expected for the fuel gas 
stream/system going to the affected 
fuel gas combustion device or flare 
(e.g., the 2 weeks of daily detector tube 
results for a frequently operated load-
ing rack included the entire range of 
products loaded out and, therefore, 
should be representative of typical op-
erating conditions affecting H2S con-
tent in the fuel gas stream going to the 
loading rack flare). 

(2) The effective date of the exemp-
tion is the date of submission of the in-
formation required in paragraph (b)(1) 
of this section. 

(3) No further action is required un-
less refinery operating conditions 
change in such a way that affects the 
exempt fuel gas stream/system (e.g., 
the stream composition changes). If 
such a change occurs, the owner or op-
erator shall follow the procedures in 
paragraph (b)(3)(i), (b)(3)(ii), or 
(b)(3)(iii) of this section. 

(i) If the operation change results in 
a sulfur content that is still within the 
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range of concentrations included in the 
original application, the owner or oper-
ator shall conduct an H2S test on a 
grab sample and record the results as 
proof that the concentration is still 
within the range. 

(ii) If the operation change results in 
a sulfur content that is outside the 
range of concentrations included in the 
original application, the owner or oper-
ator may submit new information fol-
lowing the procedures of paragraph 
(b)(1) of this section within 60 days (or 
within 30 days after the seventh grab 
sample is tested for infrequently oper-
ated process units). 

(iii) If the operation change results in 
a sulfur content that is outside the 
range of concentrations included in the 
original application and the owner or 
operator chooses not to submit new in-
formation to support an exemption, the 
owner or operator must begin H2S mon-
itoring using daily stain sampling to 
demonstrate compliance. The owner or 
operator must begin monitoring ac-
cording to the requirements in para-
graphs (a)(1) or (a)(2) of this section as 
soon as practicable, but in no case 
later than 180 days after the operation 
change. During daily stain tube sam-
pling, a daily sample exceeding 162 
ppmv is an exceedance of the 3-hour 
H2S concentration limit. The owner or 
operator of a fuel gas combustion de-
vice must also determine a rolling 365- 
day average using the stain sampling 
results; an average H2S concentration 
of 5 ppmv must be used for days within 
the rolling 365-day period prior to the 
operation change. 

(c) Process heaters complying with the 
NOX concentration-based limit. The 
owner or operator of a process heater 
subject to the NOX emissions limit in 
§ 60.102a(g)(2) and electing to comply 
with the applicable emissions limit in 
§ 60.102a(g)(2)(i)(A), (g)(2)(ii)(A), 
(g)(2)(iii)(A) or (g)(2)(iv)(A) shall in-
stall, operate, calibrate and maintain 
an instrument for continuously moni-
toring and recording the concentration 
(dry basis, 0-percent excess air) of NOX 
emissions into the atmosphere accord-
ing to the requirements in paragraphs 
(c)(1) through (5) of this section, except 
as provided in paragraph (c)(6) of this 
section. The monitor must include an 

O2 monitor for correcting the data for 
excess air. 

(1) Except as provided in paragraph 
(c)(6) of this section, the owner or oper-
ator shall install, operate and maintain 
each NOX monitor according to Per-
formance Specification 2 of Appendix B 
to part 60. The span value of this NOX 
monitor must be between 2 and 3 times 
the applicable emissions limit, inclu-
sive. 

(2) The owner or operator shall con-
duct performance evaluations of each 
NOX monitor according to the require-
ments in § 60.13(c) and Performance 
Specification 2 of appendix B to part 60. 
The owner or operator shall use Meth-
ods 7, 7A, 7C, 7D, or 7E of appendix A– 
4 to part 60 for conducting the relative 
accuracy evaluations. The method 
ANSI/ASME PTC 19.10–1981, ‘‘Flue and 
Exhaust Gas Analyses,’’ (incorporated 
by reference—see § 60.17) is an accept-
able alternative to EPA Method 7 or 7C 
of appendix A–4 to part 60. 

(3) The owner or operator shall in-
stall, operate, and maintain each O2 
monitor according to Performance 
Specification 3 of appendix B to part 60. 
The span value of this O2 monitor must 
be selected between 10 and 25 percent, 
inclusive. 

(4) The owner or operator shall con-
duct performance evaluations of each 
O2 monitor according to the require-
ments in § 60.13(c) and Performance 
Specification 3 of appendix B to part 60. 
Method 3, 3A, or 3B of appendix A–2 to 
part 60 shall be used for conducting the 
relative accuracy evaluations. The 
method ANSI/ASME PTC 19.10–1981, 
‘‘Flue and Exhaust Gas Analyses,’’ (in-
corporated by reference—see § 60.17) is 
an acceptable alternative to EPA 
Method 3B of appendix A–2 to part 60. 

(5) The owner or operator shall com-
ply with the quality assurance require-
ments in Procedure 1 of appendix F to 
part 60 for each NOX and O2 monitor, 
including quarterly accuracy deter-
minations for NOX monitors, annual 
accuracy determinations for O2 mon-
itors, and daily calibration drift tests. 

(6) The owner or operator of a process 
heater that has a rated heating capac-
ity of less than 100 MMBtu and is 
equipped with combustion modifica-
tion-based technology to reduce NOX 
emissions (i.e., low-NOX burners, ultra- 
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low-NOX burners) may elect to comply 
with the monitoring requirements in 
paragraphs (c)(1) through (5) of this 
section or, alternatively, the owner or 
operator of such a process heater shall 
conduct biennial performance tests ac-
cording to the requirements in 
§ 60.104a(i), establish a maximum excess 
O2 operating limit or operating curve 
according to the requirements in 
§ 60.104a(i)(6) and comply with the O2 
monitoring requirements in paragraphs 
(c)(3) through (5) of this section to 
demonstrate compliance. If an O2 oper-
ating curve is used (i.e., if different O2 
operating limits are established for dif-
ferent operating ranges), the owner or 
operator of the process heater must 
also monitor fuel gas flow rate, fuel oil 
flow rate (as applicable) and heating 
value content according to the meth-
ods provided in paragraphs (d)(5), (d)(6), 
and (d)(4) or (d)(7) of this section, re-
spectively. 

(d) Process heaters complying with the 
NOX heating value-based or mass-based 
limit. The owner or operator of a proc-
ess heater subject to the NOX emissions 
limit in § 60.102a(g)(2) and electing to 
comply with the applicable emissions 
limit in § 60.102a(g)(2)(i)(B) or 
(g)(2)(ii)(B) shall install, operate, cali-
brate and maintain an instrument for 
continuously monitoring and recording 
the concentration (dry basis, 0-percent 
excess air) of NOX emissions into the 
atmosphere and shall determine the F 
factor of the fuel gas stream no less 
frequently than once per day according 
to the monitoring requirements in 
paragraphs (d)(1) through (4) of this 
section. The owner or operator of a co- 
fired process heater subject to the NOX 
emissions limit in § 60.102a(g)(2) and 
electing to comply with the heating 
value-based limit in 
§ 60.102a(g)(2)(iii)(B) or (g)(2)(iv)(B) 
shall install, operate, calibrate and 
maintain an instrument for continu-
ously monitoring and recording the 
concentration (dry basis, 0-percent ex-
cess air) of NOX emissions into the at-
mosphere according to the monitoring 
requirements in paragraph (d)(1) of this 

section; install, operate, calibrate and 
maintain an instrument for continu-
ously monitoring and recording the 
flow rate of the fuel gas and fuel oil fed 
to the process heater according to the 
monitoring requirements in paragraph 
(d)(5) and (6) of this section; for fuel gas 
streams, determine gas composition 
according to the requirements in para-
graph (d)(4) of this section or the high-
er heating value according to the re-
quirements in paragraph (d)(7) of this 
section; and for fuel oil streams, deter-
mine the heating value according to 
the monitoring requirements in para-
graph (d)(7) of this section. 

(1) Except as provided in paragraph 
(d)(8) of this section, the owner or oper-
ator shall install, operate and maintain 
each NOX monitor according to the re-
quirements in paragraphs (c)(1) 
through (5) of this section. The mon-
itor must include an O2 monitor for 
correcting the data for excess air. 

(2) Except as provided in paragraph 
(d)(3) of this section, the owner or oper-
ator shall sample and analyze each fuel 
stream fed to the process heater using 
the methods and equations in section 
12.3.2 of EPA Method 19 of Appendix A– 
7 to part 60 to determine the F factor 
on a dry basis. If a single fuel gas sys-
tem provides fuel gas to several process 
heaters, the F factor may be deter-
mined at a single location in the fuel 
gas system provided it is representa-
tive of the fuel gas fed to the affected 
process heater(s). 

(3) As an alternative to the require-
ments in paragraph (d)(2) of this sec-
tion, the owner or operator of a gas- 
fired process heater shall install, oper-
ate and maintain a gas composition an-
alyzer and determine the average F 
factor of the fuel gas using the factors 
in Table 1 of this subpart and Equation 
10 of this section. If a single fuel gas 
system provides fuel gas to several 
process heaters, the F factor may be 
determined at a single location in the 
fuel gas system provided it is rep-
resentative of the fuel gas fed to the af-
fected process heater(s). 
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Where: 

Fd = F factor on dry basis at 0-percent excess 
air, dscf/MMBtu. 

Xi = mole or volume fraction of each compo-
nent in the fuel gas. 

MEVi = molar exhaust volume, dry standard 
cubic feet per mole (dscf/mol). 

MHCi = molar heat content, Btu per mole 
(Btu/mol). 

1,000,000 = unit conversion, Btu per MMBtu. 

(4) The owner or operator shall con-
duct performance evaluations of each 
compositional monitor according to 
the requirements in Performance Spec-
ification 9 of Appendix B to part 60. 
Any of the following methods shall be 
used for conducting the relative accu-
racy evaluations: 

(i) EPA Method 18 of Appendix A–6 to 
part 60; 

(ii) ASTM D1945–03 (Reapproved 
2010)(incorporated by reference-see 
§ 60.17); 

(iii) ASTM D1946–90 (Reapproved 
2006)(incorporated by reference-see 
§ 60.17); 

(iv) ASTM D6420–99 (Reapproved 
2004)(incorporated by reference-see 
§ 60.17); 

(v) GPA 2261–00 (incorporated by ref-
erence-see § 60.17); or 

(vi) ASTM UOP539–97 (incorporated 
by reference-see § 60.17). 

(5) The owner or operator shall in-
stall, operate and maintain fuel gas 
flow monitors according to the manu-
facturer’s recommendations. For volu-
metric flow meters, temperature and 
pressure monitors must be installed in 
conjunction with the flow meter or in a 
representative location to correct the 
measured flow to standard conditions 
(i.e., 68 °F and 1 atmosphere). For mass 
flow meters, use gas compositions de-
termined according to paragraph (d)(4) 
of this section to determine the aver-
age molecular weight of the fuel gas 
and convert the mass flow to a volu-
metric flow at standard conditions (i.e., 
68 °F and 1 atmosphere). The owner or 
operator shall conduct performance 
evaluations of each fuel gas flow mon-

itor according to the requirements in 
§ 60.13 and Performance Specification 6 
of Appendix B to part 60. Any of the 
following methods shall be used for 
conducting the relative accuracy eval-
uations: 

(i) EPA Method 2, 2A, 2B, 2C or 2D of 
Appendix A–2 to part 60; 

(ii) ASME MFC–3M–2004 (incor-
porated by reference-see § 60.17); 

(iii) ANSI/ASME MFC–4M–1986 (Re-
affirmed 2008) (incorporated by ref-
erence-see § 60.17); 

(iv) ASME MFC–6M–1998 (Reaffirmed 
2005) (incorporated by reference-see 
§ 60.17); 

(v) ASME/ANSI MFC–7M–1987 (Re-
affirmed 2006) (incorporated by ref-
erence-see § 60.17); 

(vi) ASME MFC–11M–2006 (incor-
porated by reference-see § 60.17); 

(vii) ASME MFC–14M–2003 (incor-
porated by reference-see § 60.17); 

(viii) ASME MFC–18M–2001 (incor-
porated by reference-see § 60.17); 

(ix) AGA Report No. 3, Part 1 (incor-
porated by reference-see § 60.17); 

(x) AGA Report No. 3, Part 2 (incor-
porated by reference-see § 60.17); 

(xi) AGA Report No. 11 (incorporated 
by reference-see § 60.17); 

(xii) AGA Report No. 7 (incorporated 
by reference-see § 60.17); and 

(xiii) API Manual of Petroleum Meas-
urement Standards, Chapter 22, Sec-
tion 2 (incorporated by reference-see 
§ 60.17). 

(6) The owner or operator shall in-
stall, operate and maintain each fuel 
oil flow monitor according to the man-
ufacturer’s recommendations. The 
owner or operator shall conduct per-
formance evaluations of each fuel oil 
flow monitor according to the require-
ments in § 60.13 and Performance Speci-
fication 6 of Appendix B to part 60. Any 
of the following methods shall be used 
for conducting the relative accuracy 
evaluations: 

(i) Any one of the methods listed in 
paragraph (d)(5) of this section that are 
applicable to fuel oil (i.e., ‘‘fluids’’); 
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(ii) ANSI/ASME–MFC–5M–1985 (Re-
affirmed 2006) (incorporated by ref-
erence-see § 60.17); 

(iii) ASME/ANSI MFC–9M–1988 (Re-
affirmed 2006) (incorporated by ref-
erence-see § 60.17); 

(iv) ASME MFC–16–2007 (incorporated 
by reference-see § 60.17); 

(v) ASME MFC–22–2007 (incorporated 
by reference-see § 60.17); or 

(vi) ISO 8316 (incorporated by ref-
erence-see § 60.17). 

(7) The owner or operator shall deter-
mine the higher heating value of each 
fuel fed to the process heater using any 
of the applicable methods included in 
paragraphs (d)(7)(i) through (ix) of this 
section. If a common fuel supply sys-
tem provides fuel gas or fuel oil to sev-
eral process heaters, the higher heating 
value of the fuel in each fuel supply 
system may be determined at a single 
location in the fuel supply system pro-
vided it is representative of the fuel fed 
to the affected process heater(s). The 
higher heating value of each fuel fed to 
the process heater must be determined 
no less frequently than once per day 
except as provided in paragraph 
(d)(7)(x) of this section. 

(i) ASTM D240–02 (Reapproved 2007) 
(incorporated by reference-see § 60.17). 

(ii) ASTM D1826–94 (Reapproved 2003) 
(incorporated by reference-see § 60.17). 

(iii) ASTM D1945–03 (Reapproved 2010) 
(incorporated by reference-see § 60.17). 

(iv) ASTM D1946–90 (Reapproved 2006) 
(incorporated by reference-see § 60.17). 

(v) ASTM D3588–98 (Reapproved 2003) 
(incorporated by reference-see § 60.17). 

(vi) ASTM D4809–06 (incorporated by 
reference-see § 60.17). 

(vii) ASTM D4891–89 (Reapproved 
2006) (incorporated by reference-see 
§ 60.17). 

(viii) GPA 2172–09 (incorporated by 
reference-see § 60.17). 

(ix) Any of the methods specified in 
section 2.2.7 of Appendix D to part 75. 

(x) If the fuel oil supplied to the af-
fected co-fired process heater origi-
nates from a single storage tank, the 
owner or operator may elect to use the 
storage tank sampling method in sec-
tion 2.2.4.2 of Appendix D to part 75 in-
stead of daily sampling, except that 
the most recent value for heating con-
tent must be used. 

(8) The owner or operator of a process 
heater that has a rated heating capac-
ity of less than 100 MMBtu and is 
equipped with combustion modification 
based technology to reduce NOX emis-
sions (i.e., low-NOX burners or ultra- 
low NOX burners) may elect to comply 
with the monitoring requirements in 
paragraphs (d)(1) through (7) of this 
section or, alternatively, the owner or 
operator of such a process heater shall 
conduct biennial performance tests ac-
cording to the requirements in 
§ 60.104a(i), establish a maximum excess 
O2 operating limit or operating curve 
according to the requirements in 
§ 60.104a(i)(6) and comply with the O2 
monitoring requirements in paragraphs 
(c)(3) through (5) of this section to 
demonstrate compliance. If an O2 oper-
ating curve is used (i.e., if different O2 
operating limits are established for dif-
ferent operating ranges), the owner or 
operator of the process heater must 
also monitor fuel gas flow rate, fuel oil 
flow rate (as applicable) and heating 
value content according to the meth-
ods provided in paragraphs (d)(5), (d)(6), 
and (d)(4) or (d)(7) of this section, re-
spectively. 

(e) Sulfur monitoring for assessing root 
cause analysis threshold for affected 
flares. Except as described in para-
graphs (e)(4) and (h) of this section, the 
owner or operator of an affected flare 
subject to § 60.103a(c) through (e) shall 
determine the total reduced sulfur con-
centration for each gas line directed to 
the affected flare in accordance with 
either paragraph (e)(1), (e)(2) or (e)(3) of 
this section. Different options may be 
elected for different gas lines. If a mon-
itoring system is in place that is capa-
ble of complying with the requirements 
related to either paragraph (e)(1), (e)(2) 
or (e)(3) of this section, the owner or 
operator of a modified flare must com-
ply with the requirements related to 
either paragraph (e)(1), (e)(2) or (e)(3) of 
this section upon startup of the modi-
fied flare. If a monitoring system is not 
in place that is capable of complying 
with the requirements related to either 
paragraph (e)(1), (e)(2) or (e)(3) of this 
section, the owner or operator of a 
modified flare must comply with the 
requirements related to either para-
graph (e)(1), (e)(2) or (e)(3) of this sec-
tion no later than November 11, 2015 or 
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upon startup of the modified flare, 
whichever is later. 

(1) Total reduced sulfur monitoring re-
quirements. The owner or operator shall 
install, operate, calibrate and maintain 
an instrument for continuously moni-
toring and recording the concentration 
of total reduced sulfur in gas dis-
charged to the flare. 

(i) The owner or operator shall in-
stall, operate and maintain each total 
reduced sulfur monitor according to 
Performance Specification 5 of Appen-
dix B to part 60. The span value should 
be determined based on the maximum 
sulfur content of gas that can be dis-
charged to the flare (e.g., roughly 1.1 to 
1.3 times the maximum anticipated 
sulfur concentration), but may be no 
less than 5,000 ppmv. A single dual 
range monitor may be used to comply 
with the requirements of this para-
graph and paragraph (a)(2) of this sec-
tion provided the applicable span speci-
fications are met. 

(ii) The owner or operator shall con-
duct performance evaluations of each 
total reduced sulfur monitor according 
to the requirements in § 60.13(c) and 
Performance Specification 5 of Appen-
dix B to part 60. For flares that rou-
tinely have flow, the owner or operator 
of each total reduced sulfur monitor 
shall use EPA Method 15A of Appendix 
A–5 to part 60 for conducting the rel-
ative accuracy evaluations. The meth-
od ANSI/ASME PTC 19.10–1981 (incor-
porated by reference-see § 60.17) is an 
acceptable alternative to EPA Method 
15A of Appendix A–5 to part 60. The al-
ternative relative accuracy procedures 
described in section 16.0 of Perform-
ance Specification 2 of Appendix B to 
part 60 (cylinder gas audits) may be 
used for conducting the relative accu-
racy evaluations. For flares that do not 
receive routine flow, the alternative 
relative accuracy procedures described 
in section 16.0 of Performance Speci-
fication 2 of Appendix B to part 60 (cyl-
inder gas audits) may be used for con-
ducting the relative accuracy evalua-
tions, except that it is not necessary to 
include as much of the sampling probe 
or sampling line as practical. 

(iii) The owner or operator shall com-
ply with the applicable quality assur-
ance procedures in Appendix F to part 

60 for each total reduced sulfur mon-
itor. 

(2) H2S monitoring requirements. The 
owner or operator shall install, oper-
ate, calibrate, and maintain an instru-
ment for continuously monitoring and 
recording the concentration of H2S in 
gas discharged to the flare according to 
the requirements in paragraphs (e)(2)(i) 
through (iii) of this section and shall 
collect and analyze samples of the gas 
and calculate total sulfur concentra-
tions as specified in paragraphs 
(e)(2)(iv) through (ix) of this section. 

(i) The owner or operator shall in-
stall, operate and maintain each H2S 
monitor according to Performance 
Specification 7 of Appendix B to part 
60. The span value should be deter-
mined based on the maximum sulfur 
content of gas that can be discharged 
to the flare (e.g., roughly 1.1 to 1.3 
times the maximum anticipated sulfur 
concentration), but may be no less 
than 5,000 ppmv. A single dual range 
H2S monitor may be used to comply 
with the requirements of this para-
graph and paragraph (a)(2) of this sec-
tion provided the applicable span speci-
fications are met. 

(ii) The owner or operator shall con-
duct performance evaluations of each 
H2S monitor according to the require-
ments in § 60.13(c) and Performance 
Specification 7 of Appendix B to part 
60. For flares that routinely have flow, 
the owner or operator shall use EPA 
Method 11, 15 or 15A of Appendix A–5 to 
part 60 for conducting the relative ac-
curacy evaluations. The method ANSI/ 
ASME PTC 19.10–1981 (incorporated by 
reference—see § 60.17) is an acceptable 
alternative to EPA Method 15A of Ap-
pendix A–5 to part 60. The alternative 
relative accuracy procedures described 
in section 16.0 of Performance Speci-
fication 2 of Appendix B to part 60 (cyl-
inder gas audits) may be used for con-
ducting the relative accuracy evalua-
tions. For flares that do not receive 
routine flow, the alternative relative 
accuracy procedures described in sec-
tion 16.0 of Performance Specification 2 
of Appendix B to part 60 (cylinder gas 
audits) may be used for conducting the 
relative accuracy evaluations, except 
that it is not necessary to include as 
much of the sampling probe or sam-
pling line as practical. 
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(iii) The owner or operator shall com-
ply with the applicable quality assur-
ance procedures in Appendix F to part 
60 for each H2S monitor. 

(iv) In the first 10 operating days 
after the date the flare must begin to 
comply with § 60.103a(c)(1), the owner or 
operator shall collect representative 
daily samples of the gas discharged to 
the flare. The samples may be grab 
samples or integrated samples. The 
owner or operator shall take subse-
quent representative daily samples at 
least once per week or as required in 
paragraph (e)(2)(ix) of this section. 

(v) The owner or operator shall ana-
lyze each daily sample for total sulfur 
using either EPA Method 15A of Appen-
dix A–5 to part 60, EPA Method 16A of 
Appendix A–6 to part 60, ASTM Method 
D4468–85 (Reapproved 2006) (incor-
porated by reference—see § 60.17) or 

ASTM Method D5504–08 (incorporated 
by reference—see § 60.17). 

(vi) The owner or operator shall de-
velop a 10-day average total sulfur-to- 
H2S ratio and 95-percent confidence in-
terval as follows: 

(A) Calculate the ratio of the total 
sulfur concentration to the H2S con-
centration for each day during which 
samples are collected. 

(B) Determine the 10-day average 
total sulfur-to-H2S ratio as the arith-
metic average of the daily ratios cal-
culated in paragraph (e)(2)(vi)(A) of 
this section. 

(C) Determine the acceptable range 
for subsequent weekly samples based 
on the 95-percent confidence interval 
for the distribution of daily ratios 
basedon the 10 individual daily ratios 
using Equation 11 of this section. 

Where: 

AR = Acceptable range of subsequent ratio 
determinations, unitless. 

RatioAvg = 10-day average total sulfur-to-H2S 
concentration ratio, unitless. 

2.262 = t-distribution statistic for 95-percent 
2-sided confidence interval for 10 samples 
(9 degrees of freedom). 

SDev = Standard deviation of the 10 daily av-
erage total sulfur-to-H2S concentration 
ratios used to develop the 10-day average 
total sulfur-to-H2S concentration ratio, 
unitless. 

(vii) For each day during the period 
when data are being collected to de-
velop a 10-day average, the owner or 
operator shall estimate the total sulfur 
concentration using the measured total 
sulfur concentration measured for that 
day. 

(viii) For all days other than those 
during which data are being collected 
to develop a 10-day average, the owner 
or operator shall multiply the most re-
cent 10-day average total sulfur-to-H2S 
ratio by the daily average H2S con-
centrations obtained using the monitor 
as required by paragraph (e)(2)(i) 
through (iii) of this section to estimate 
total sulfur concentrations. 

(ix) If the total sulfur-to-H2S ratio 
for a subsequent weekly sample is out-
side the acceptable range for the most 
recent distribution of daily ratios, the 
owner or operator shall develop a new 
10-day average ratio and acceptable 
range based on data for the outlying 
weekly sample plus data collected over 
the following 9 operating days. 

(3) SO2 monitoring requirements. The 
owner or operator shall install, oper-
ate, calibrate and maintain an instru-
ment for continuously monitoring and 
recording the concentration of SO2 
from a process heater or other fuel gas 
combustion device that is combusting 
gas representative of the fuel gas in the 
flare gas line according to the require-
ments in paragraph (a)(1) of this sec-
tion, determine the F factor of the fuel 
gas at least daily according to the re-
quirements in paragraphs (d)(2) 
through (4) of this section, determine 
the higher heating value of the fuel gas 
at least daily according to the require-
ments in paragraph (d)(7) of this sec-
tion and calculate the total sulfur con-
tent (as SO2) in the fuel gas using 
Equation 12 of this section. 

VerDate Mar<15>2010 17:05 Aug 19, 2013 Jkt 229153 PO 00000 Frm 00394 Fmt 8010 Sfmt 8002 Q:\40\229153.XXX ofr150 PsN: PC150 E
R

12
S

E
12

.0
09

<
/G

P
H

>



385 

Environmental Protection Agency § 60.107a 

Where: 

TSFG = Total sulfur concentration, as SO2, in 
the fuel gas, ppmv. 

CSO2 = Concentration of SO2 in the exhaust 
gas, ppmv (dry basis at 0-percent excess 
air). 

Fd = F factor gas on dry basis at 0-percent 
excess air, dscf/MMBtu. 

HHVFG = Higher heating value of the fuel 
gas, MMBtu/scf. 

(4) Exemptions from sulfur monitoring 
requirements. Flares identified in para-
graphs (e)(4)(i) through (iv) of this sec-
tion are exempt from the requirements 
in paragraphs (e)(1) through (3) of this 
section. For each such flare, except as 
provided in paragraph (e)(4)(iv), engi-
neering calculations shall be used to 
calculate the SO2 emissions in the 
event of a discharge that may trigger a 
root cause analysis under § 60.103a(c)(1). 

(i) Flares that can only receive: 
(A) Fuel gas streams that are inher-

ently low in sulfur content as described 
in paragraph (a)(3)(i) through (iv) of 
this section; and/or 

(B) Fuel gas streams that are inher-
ently low in sulfur content for which 
the owner or operator has applied for 
an exemption from the H2S monitoring 
requirements as described in paragraph 
(b) of this section. 

(ii) Emergency flares, provided that 
for each such flare, the owner or oper-
ator complies with the monitoring al-
ternative in paragraph (g) of this sec-
tion. 

(iii) Flares equipped with flare gas 
recovery systems designed, sized and 
operated to capture all flows except 
those resulting from startup, shutdown 
or malfunction, provided that for each 
such flare, the owner or operator com-
plies with the monitoring alternative 
in paragraph (g) of this section. 

(iv) Secondary flares that receive gas 
diverted from the primary flare. In the 
event of a discharge from the sec-
ondary flare, the sulfur content meas-
ured by the sulfur monitor on the pri-
mary flare should be used to calculate 
SO2 emissions, regardless of whether or 
not the monitoring alternative in para-
graph (g) of this section is selected for 
the secondary flare. 

(f) Flow monitoring for flares. Except 
as provided in paragraphs (f)(2) and (h) 
of this section, the owner or operator 
of an affected flare subject to 
§ 60.103a(c) through (e) shall install, op-
erate, calibrate and maintain, in ac-
cordance with the specifications in 
paragraph (f)(1) of this section, a CPMS 
to measure and record the flow rate of 
gas discharged to the flare. If a flow 
monitor is not already in place, the 
owner or operator of a modified flare 
shall comply with the requirements of 
this paragraph by no later than No-
vember 11, 2015 or upon startup of the 
modified flare, whichever is later. 

(1) The owner or operator shall in-
stall, calibrate, operate and maintain 
each flow monitor according to the 
manufacturer’s procedures and speci-
fications and the following require-
ments. 

(i) Locate the monitor in a position 
that provides a representative meas-
urement of the total gas flow rate. 

(ii) Use a flow sensor with a measure-
ment sensitivity of no more than 5 per-
cent of the flow rate or 10 cubic feet 
per minute, whichever is greater. 

(iii) Use a flow monitor that is main-
tainable online, is able to continuously 
correct for temperature and pressure 
and is able to record flow in standard 
conditions (as defined in § 60.2) over 
one-minute averages. 

(iv) At least quarterly, perform a vis-
ual inspection of all components of the 
monitor for physical and operational 
integrity and all electrical connections 
for oxidation and galvanic corrosion if 
the flow monitor is not equipped with a 
redundant flow sensor. 

(v) Recalibrate the flow monitor in 
accordance with the manufacturer’s 
procedures and specifications bienni-
ally (every two years) or at the fre-
quency specified by the manufacturer. 

(2) Emergency flares, secondary 
flares and flares equipped with flare 
gas recovery systems designed, sized 
and operated to capture all flows ex-
cept those resulting from startup, 
shutdown or malfunction are not re-
quired to install continuous flow mon-
itors; provided, however, that for any 
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such flare, the owner or operator shall 
comply with the monitoring alter-
native in paragraph (g) of this section. 

(g) Alternative monitoring for certain 
flares equipped with water seals. The 
owner or operator of an affected flare 
subject to § 60.103a(c) through (e) that 
can be classified as either an emer-
gency flare, a secondary flare or a flare 
equipped with a flare gas recovery sys-
tem designed, sized and operated to 
capture all flows except those resulting 
from startup, shutdown or malfunction 
may, as an alternative to the sulfur 
and flow monitoring requirements of 
paragraphs (e) and (f) of this section, 
install, operate, calibrate and main-
tain, in accordance with the require-
ments in paragraphs (g)(1) through (7) 
of this section, a CPMS to measure and 
record the pressure in the flare gas 
header between the knock-out pot and 
water seal and to measure and record 
the water seal liquid level. If the re-
quired monitoring systems are not al-
ready in place, the owner or operator of 
a modified flare shall comply with the 
requirements of this paragraph by no 
later than November 11, 2015 or upon 
startup of the modified flare, which-
ever is later. 

(1) Locate the pressure sensor(s) in a 
position that provides a representative 
measurement of the pressure and lo-
cate the liquid seal level monitor in a 
position that provides a representative 
measurement of the water column 
height. 

(2) Minimize or eliminate pulsating 
pressure, vibration and internal and ex-
ternal corrosion. 

(3) Use a pressure sensor and level 
monitor with a minimum tolerance of 
1.27 centimeters of water. 

(4) Using a manometer, check pres-
sure sensor calibration quarterly. 

(5) Conduct calibration checks any 
time the pressure sensor exceeds the 
manufacturer’s specified maximum op-
erating pressure range or install a new 
pressure sensor. 

(6) In a cascaded flare system that 
employs multiple secondary flares, 
pressure and liquid level monitoring is 
required only on the first secondary 
flare in the system (i.e., the secondary 
flare with the lowest pressure release 
set point). 

(7) This alternative monitoring op-
tion may be elected only for flares with 
four or fewer pressure exceedances re-
quired to be reported under 
§ 60.108a(d)(5) (‘‘reportable pressure 
exceedances’’) in any 365 consecutive 
calendar days. Following the fifth re-
portable pressure exceedance in a 365- 
day period, the owner or operator must 
comply with the sulfur and flow moni-
toring requirements of paragraphs (e) 
and (f) of this section as soon as prac-
tical, but no later than 180 days after 
the fifth reportable pressure exceed-
ance in a 365-day period. 

(h) Alternative monitoring for flares lo-
cated in the BAAQMD or SCAQMD. An 
affected flare subject to this subpart 
located in the BAAQMD may elect to 
comply with the monitoring require-
ments in both BAAQMD Regulation 12, 
Rule 11 and BAAQMD Regulation 12, 
Rule 12 as an alternative to complying 
with the requirements of paragraphs 
(e) and (f) of this section. An affected 
flare subject to this subpart located in 
the SCAQMD may elect to comply with 
the monitoring requirements in 
SCAQMD Rule 1118 as an alternative to 
complying with the requirements of 
paragraphs (e) and (f) of this section. 

(i) Excess emissions. For the purpose of 
reports required by § 60.7(c), periods of 
excess emissions for fuel gas combus-
tion devices subject to the emissions 
limitations in § 60.102a(g) and flares 
subject to the concentration require-
ment in § 60.103a(h) are defined as speci-
fied in paragraphs (i)(1) through (5) of 
this section. Determine a rolling 3-hour 
or a rolling daily average as the arith-
metic average of the applicable 1-hour 
averages (e.g., a rolling 3-hour average 
is the arithmetic average of three con-
tiguous 1-hour averages). Determine a 
rolling 30-day or a rolling 365-day aver-
age as the arithmetic average of the 
applicable daily averages (e.g., a rolling 
30-day average is the arithmetic aver-
age of 30 contiguous daily averages). 

(1) SO 2 or H2S limits for fuel gas com-
bustion devices. (i) If the owner or oper-
ator of a fuel gas combustion device 
elects to comply with the SO2 emission 
limits in § 60.102a(g)(1)(i), each rolling 
3-hour period during which the average 
concentration of SO2 as measured by 
the SO2 continuous monitoring system 
required under paragraph (a)(1) of this 
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section exceeds 20 ppmv, and each roll-
ing 365-day period during which the av-
erage concentration of SO2 as measured 
by the SO2 continuous monitoring sys-
tem required under paragraph (a)(1) of 
this section exceeds 8 ppmv. 

(ii) If the owner or operator of a fuel 
gas combustion device elects to comply 
with the H2S concentration limits in 
§ 60.102a(g)(1)(ii), each rolling 3-hour pe-
riod during which the average con-
centration of H2S as measured by the 
H2S continuous monitoring system re-
quired under paragraph (a)(2) of this 
section exceeds 162 ppmv and each roll-
ing 365-day period during which the av-
erage concentration as measured by 
the H2S continuous monitoring system 
under paragraph (a)(2) of this section 
exceeds 60 ppmv. 

(iii) If the owner or operator of a fuel 
gas combustion device becomes subject 
to the requirements of daily stain tube 
sampling in paragraph (b)(3)(iii) of this 
section, each day during which the 
daily concentration of H2S exceeds 162 
ppmv and each rolling 365-day period 
during which the average concentra-
tion of H2S exceeds 60 ppmv. 

(2) H2S concentration limits for 
flares. (i) Each rolling 3-hour period 
during which the average concentra-
tion of H2S as measured by the H2S 
continuous monitoring system required 
under paragraph (a)(2) of this section 
exceeds 162 ppmv. 

(ii) If the owner or operator of a flare 
becomes subject to the requirements of 
daily stain tube sampling in paragraph 
(b)(3)(iii) of this section, each day dur-
ing which the daily concentration of 
H2S exceeds 162 ppmv. 

(3) Rolling 30-day average NOX limits 
for fuel gas combustion devices. Each 
rolling 30-day period during which the 
average concentration of NOX as meas-
ured by the NOX continuous moni-
toring system required under para-
graph (c) or (d) of this section exceeds: 

(i) For a natural draft process heater, 
40 ppmv and, if monitored according to 
§ 60.107a(d), 0.040 lb/MMBtu; 

(ii) For a forced draft process heater, 
60 ppmv and, if monitored according to 
§ 60.107a(d), 0.060 lb/MMBtu; and 

(iii) For a co-fired process heater 
electing to comply with the NOX limit 
in § 60.102a(g)(2)(iii)(A) or (g)(2)(iv)(A), 
150 ppmv. 

(iv) The site-specific limit deter-
mined by the Administrator under 
§ 60.102a(i). 

(4) Daily NOX limits for fuel gas com-
bustion devices. Each day during which 
the concentration of NOX as measured 
by the NOX continuous monitoring sys-
tem required under paragraph (d) of 
this section exceeds the daily average 
emissions limit calculated using Equa-
tion 3 in § 60.102a(g)(2)(iii)(B) or Equa-
tion 4 in § 60.102a(g)(2)(iv)(B). 

(5) Daily O2 limits for fuel gas combus-
tion devices. Each day during which the 
concentration of O2 as measured by the 
O2 continuous monitoring system re-
quired under paragraph (c)(6) of this 
section exceeds the O2 operating limit 
or operating curve determined during 
the most recent biennial performance 
test. 

[73 FR 35867, June 24, 2008, as amended at 77 
FR 56473, Sep. 12, 2012] 

§ 60.108a Recordkeeping and reporting 
requirements. 

(a) Each owner or operator subject to 
the emissions limitations in § 60.102a 
shall comply with the notification, rec-
ordkeeping, and reporting require-
ments in § 60.7 and other requirements 
as specified in this section. 

(b) Each owner or operator subject to 
an emissions limitation in § 60.102a 
shall notify the Administrator of the 
specific monitoring provisions of 
§§ 60.105a, 60.106a and 60.107a with which 
the owner or operator intends to com-
ply. Each owner or operator of a co- 
fired process heater subject to an emis-
sions limitation in § 60.102a(g)(2)(iii) or 
(iv) shall submit to the Administrator 
documentation showing that the proc-
ess heater meets the definition of a co- 
fired process heater in § 60.101a. Notifi-
cations required by this paragraph 
shall be submitted with the notifica-
tion of initial startup required by 
§ 60.7(a)(3). 

(c) The owner or operator shall main-
tain the following records: 

(1) A copy of the flare management 
plan. 

(2) Records of information to docu-
ment conformance with bag leak detec-
tion system operation and mainte-
nance requirements in § 60.105a(c). 
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